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Efficacy of early ultrafiltration in acute decompensated heart failure patients with volume overload

WAN Qian-li, HU Jing-yi, ZHOU Jun, LI Miao-miao, ZHANG Yue, YUAN Fang
Department of Cardiology, Tongren Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200336, China

[Abstract] Objective*To investigate the efficacy and safety of early ultrafiltration in acute decompensated heart failure (ADHF) patients with volume
overload. Methods*One hundred patients with ADHF admitted to cardiac care unit of Tongren Hospital, Shanghai Jiao Tong University School of
Medicine from July 2018 to September 2019 were randomly divided into early ultrafiltration group (n=40) and diuretic group (n=60). In the early
ultrafiltration group, blood ultrafiltration was performed within 3 d after admission, and diuretic sequential treatment (Torasemide 20—-40 mg/d and
Tolvaptan 7.5-30.0 mg/d) was given on day 4 to 7. The diuretic group received intensive treatment (Torasemide 20—40 mg/d and Tolvaptan 7.5-30.0 mg/d)
after admission. On the 4th and 8th day of treatment, the body mass and urine volume of the two groups were compared; on the 8th day, dyspnea score,
internal diameter of inferior vena cava (ICV), inferior vena cava-collapse index (IVC-CI), jugular vein pressure (JVP) and B-type natriuretic peptide
(BNP) were compared between the two groups. The readmission rate and mortality of the two groups at 1-month and 3-month follow-up were compared.
The heart rate, respiratory rate, blood pressure, serum sodium, serum potassium and serum creatinine levels of the two group on the 8th day of treatment
were compared with those before treatment, respectively. Results:Compared with the diuretic group, weight loss and urine increase in the early
ultrafiltration group on the 4th day and the 8th day showed significant difference (all P<0.05). There were significant differences in the changes of
dyspnea score, IVC, IVC-CI, JVP and BNP on the 8th day of treatment between the two groups (all P<0.05). No significant differences were found in the
safety indexes in the two groups, and the readmission rate and mortality rate in the two groups at 1-month and 3-month follow-up. Conclusion-Early
ultrafiltration can effectively remove excess body fluids, reduce body weight, increase the sensitivity of patients to diuretics. It has no effect on blood
pressure, electrolytes and renal function.
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Tab 1 Comparison of baseline characteristics between the two groups

- Early ultrafiltration ~ Diuretic group 2
group (N=40) (N=60) value
Age/year 70.60+10.44 73.5249.83 0.159
Male/n (%) 22 (55.0) 33 (55.0) 1.000
Weight/kg 69.45+12.12 65.63+8.541  0.067
Prior heart failure/n (%) 23 (57.5) 38 (63.3) 0.558
JVP/cm 15.00£2.63 16.20+4.24 0.084
Comorbidity/n (%)
Coronary artery disease 28 (70.0) 43 (71.7) 0.857
History of hypertension 32 (80.0) 48 (80.0) 1.000
Diabetes 26 (65.0) 38 (63.3) 1.000
Dilated cardiomyopathy 9(22.5) 8 (13.3) 0.232
Arrhythmia 21 (52.5) 24 (40.0) 0.218
Pulmonary infection 14 (35.0) 24 (40.0) 0.614
Post-PCI 10 (25.0) 10 (16.7) 0.307
Renal dysfunction 13 (32.5) 16 (26.7) 0.529
Hepatic dysfunction 3(7.5) 1(1.7) 0.299
Laboratory measurement
Serum sodium/(mmol-L") 140.41+4.58 141.37+3.85 0.281
Serum potassium/(mmol-L") 4.03+0.72 3.83+0.63 0.156

155.70£72.05 128.30+82.66  0.091
1266.21+1 082.59 1310.50+982.35 0.839

Serum creatinine/( wmol-L™")
BNP/(pg-mL")
Medication/n (%)

B-adrenoceptor antagonists 40 (100.0) 59 (98.3) 1.000
ACEI/ARB 40 (100.0) 59 (98.3) 1.000
Diuretic 40 (100.0) 60 (100.0) 1.000
Positive inotropic agents 27 (67.5) 40 (66.7) 0.931
Antithrombotic drugs 25 (62.5) 45 (75.0) 0.181
Lipid-lowering drugs 30 (75.0) 35 (58.3) 0.087

Note: PCI—percutaneous coronary intervention.

22 EEYTHEEA

IBITE A HAEE 8 H, R4 R 35 1 1A T B R
SRR BN i B AR R AL, 22 R G
B (B P<0.05), F YL 85 8 H IR 1Y hn &
[ (373.80+120.90) mL] 2 3 K T 55 4 H 1Y IR & 35 I &
[ (198.00+£170.70) mL], 25 A Giit2# & L (P<0.05);
B2 A B ) g R PR BT i R i R, ZR RS E
X(E ).
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Fig 1 Comparison of main efficacy indicators between early ultrafiltration group and diuretic group
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Tab 2 Comparison of secondary efficacy indexes between the two groups

(x+s)

Early ultrafiltration Diuretic group

fem group (N=40) (N=60) Fvalue

Dyspnea score

Before treatment 12.20+2.50 13.53+2.55 0.011

After treatment 16.28+4.20 16.30+2.45 0.973

A 4.08+3.44 2.77£2.03 0.035
BNP/(pg'mL™)

Before treatment 1 733.00+1 608.00 1310.50+982.35 0.106

After treatment 558.20+581.80 656.47+802.90 0.507

A —1 144.00+1 435.00 —654.02+889.65 0.037
BNP score

Before treatment 2.60+0.81 2.83+0.46 0.104

After treatment 1.32+0.80 1.97+1.04 0.001

A -1.27+0.82 -0.87£1.03 0.038
JVP/cm

Before treatment 15.00+2.63 16.20+4.24 0.084

After treatment 8.35£1.89 11.90£3.19 0.000

A -6.65+2.99 -4.30+2.98 0.000
JVP score

Before treatment 2.38+0.70 2.48+0.79 0.486

After treatment 0.48+1.01 1.70+0.83 0.000

A -1.90+1.13 -0.78+0.69 0.000
IVC/mm

Before treatment 37.35+10.97 33.98+6.34 0.085

After treatment 22.00+4.52 29.00+5.33 0.000

A -15.35+11.03 -4.98+6.00 0.000
IVC-Cl/%

Before treatment 47.88+11.49 43.87£8.07 0.060

After treatment 35.45+8.14 40.37+10.49 0.014

A -12.43+9.87 -3.50+3.89 0.000

2.4 R AR b

TS g LR BE YT 1S A A3 A A I FEARBE AR

FET- R T A RAA, HERYESEIT¥E

X(#£3).

2.5 RAEfb

WIS H, R IEAL ARG B R0 i
JE . PEUEARRE LA L I SR A LT K P 5 IR T R
lhig, ZR¥ILIERN (F4).
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Tab 3 Comparison of readmission rate and mortality between the two

groups

. Early ultrafiltration Diuretic group
Time P value
group (N=40) (N=60)

1-month follow-up/n (%)

Readmission rate 7(17.5) 12 (20.0) 0.755

Mortality 0(0) 1(1.7) 1.000
3-month follow-up/n (%)

Readmission rate 8(20.0) 22 (36.7) 0.075

Mortality 0(0) 1(1.7) 1.000

R4 2EBEREIEIRLE (xss)

Tab 4 Comparison of safety indexes between the two groups (xs)

Early ultrafiltration group Diuretic group

(N=40) (N=60)
Index
Before After Before After

treatment treatment treatment treatment

Heart rate/(beats

i) 85.25+18.37 84.20+14.32 82.02+14.65 82.72+15.78
min®

Systolic blood
124.98+19.14 128.40+19.55 128.40+19.55 129.12+18.69
pressure/mmHg

Diastolic blood

68.63£11.04 67.38+10.07 71.93+11.28 68.62+10.38
pressure/mmHg

Respiratory rate/

20.28+2.89  21.68+3.53  19.67+2.61  20.22+3.29

(beats*min™)

Serum sodium/
137.12422.20 142.23+4.66 141.37+3.85 142.50+4.06
(mmol-L")

Serum potassium/

4.03+£0.72
(mmol-L")

4.06+0.54 3.83+0.63 3.95+0.55

Serum creatinine/
155.70+72.05 154.27+88.46 128.30+82.66 126.57+75.92
(pmol-L")

3 e
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HZETHIBEE 2 SR 5, ARBESER, IRITRET3 d
AR o, R HERR AR N 2RI BRI
B FEMAEIR . AIRYTER 4 HITAR, U uE 8 He 2 )
PRGAFF B0IRYY , R4S 8 H A JREE SR AT R R 2
TR H R F o tesh, 32532 7R U A BT A R
70 S8 B B b O T Bl B S B SRR N, Ul
Y 0 T R g M R B AU o R R DR R 2
BEIE, B BRI RGRART s HoR BRI s, A
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